Abstract -Three new dimeric flavans, catechin-(4α→8)-ent-epicatechin (7), gambirflavan D1 (8), and gambirflavan D2 (9), were isolated from gambir (an extract from the leaves and young twigs of Uncaria gambir), and their structures were determined based on spectroscopic and chemical data.
INTRODUCTION
Gambir, an extract from the leaves and young twigs of Uncaria gambir Roxb. (Rubiaceae), is used as a natural medicine in Asian countries. 1 We previously reported the isolation of nine polyphenolic constituents from this medicine, 2 five of which were identified as procyanidins B1 and B3, gambiriin C (dimeric proanthocyanidins), (+)-catechin (1) , and (+)-epicatechin (2) (monomeric compounds). Although † Dedicated to Professor Dr. Ekkehard Winterfeldt on the occasion of his 75th birthday. Figure 1 . Structures of compounds 1-6 isolated from gambir (Uncaria gambir extract).
RESULTS AND DISCUSSION
A MeOH extract of gambir was fractionated by column chromatography on a Dia-ion HP-20, with increasing concentrations of aqueous MeOH. The eluates from the column were further purified by column chromatography with a Toyopearl HW-40, Sephadex LH-20, Chromatorex ODS-gel, and MCI-gel CHP-20P, and also by preparative HPLC to yield 7-9 (Figure 2 ), along with the compounds previously reported. as the solvent to facilitate its interpretation, with spectral simplification achieved by assessing procyanidin B4 in the same solvent. The 4α configuration of the interflavan linkage (configuration at C-4 U ) in 7 was demonstrated by a negative
Cotton effect in the short wavelength region ([θ] 213 -1.1 × 10 5 ) in the CD spectrum. 5 Based on these data, 7
was determined to be catechin-(4α→8)-ent-epicatechin.
To establish the stereochemistry of its asymmetric centers, 7 was synthesized as follows. Dihydroquercetin was treated with NaBH 4 and the product was heated in the presence of (+)-epicatechin (2) to give 7. configuration in the lower unit was thus assigned based on this chemical transformation. This reaction also indicated that the upper β-carbon had the same configuration as that of the corresponding C-3 carbon in 1.
The configuration of C-β was thus determined to be S. Formation of compound 8 upon treatment of 3 under acidic conditions was also observed. Based on these findings, structure 8 was assigned to this compound.
Structure of gambirflavan D2 (9)
Gambirflavan D2 (9) This compound also obtained by heating (+)-catechin (1). The 3S configuration in the lower unit and the S configuration in the upper β carbon were thus established, based on the 3S configuration of 1. Because the lower unit has the 2,3-cis structure described above, the configuration at C-2 L should be S. The remaining C-α U configuration was assigned to be R, in a manner similar to that in 8. The coupling constant between H-α U and H-β U (J = 9 Hz) in 9 is consistent with the R configuration for C-α U, as shown in the projection of 
Conclusions
In the present study, we obtained three dimeric compounds having structures related to catechin, in addition to several dimers reported in a previous paper. 2 Because gambir has been produced from leaves and young twigs by extracting with water under heating, at least in part, some of those dimers may be derived from Heating an aqueous solution of (+)-catechin (1) Compound 1 (1 g) in H 2 O (10 mL) was autoclaved (121ºC, 2 h), as reported previously.
2
The mother liquor after crystallization of unreacted 1 was chromatographed on a Toyopearl HW-40 column. A fraction containing dimers was chromatographed on an MCI gel CHP-20P column and further purified by preparative HPLC to give gambirflavan D1 (8) (1.8 mg). Gambirflavan D2 (9) (1.5 mg) was obtained from 4 g of 1 in a similar way.
Synthesis of catechin-(4α→8)-ent-epicatechin (7)
Dihydroquercetin (50 mg in 7.5 mL EtOH), which was isolated from Douglas-fir bark, 3 was treated with NaBH 4 (40 mg in 2.5 mL EtOH) for 30 min at room temperature under N 2 in the presence of (+)-epicatechin (2) (100 mg) at pH 6-7, which was adjusted with 
